Strategic planning, a standard activity for project management in different areas and types of organisations, can contribute to improving the dynamics of collaboration in academia, and specifically in research processes. This paper joins the still scarce studies on strategic planning within research groups, contributing to the field of both team science and organisational management from a social sciences perspective and "strategy-as-practice" paradigm. Through the case study of an action research group, after the experimental cocreation of its long-term strategy involving different participatory design methodologies, we quantitatively analyze how this process influenced communication and group relations, both internally and in relation to its participation in the ecosystem with other stakeholders. Thus, as a result of a detailed content analysis in the different communication channels and tools of the group, we address its impact on the team's agile project management (APM), adopted in a novel way by its members. Data compared between periods, once the strategic plan was co-created, suggest that this type of approach to co-created strategic thinking can improve coordination, cohesion and joint vision among participants. In agreement with emerging academic literature in this field, pertaining to the need to understand strategic planning as a process of socialization and dialogue, other relevant results of the study point to the particular suitability of this type of planning in research environments interested not only in its academic, but also social and ecosystemic impact. The results obtained and discussed also provide elements of assessment when considering the applicability of this type of strategic co-creation process in other areas of knowledge and disciplines.
Introduction D espite the current competition among academic institutions for resources and prestige in the adoption of evaluation systems, ranking mechanisms and performance indicators (Ordorika and Lloyd, 2015) , regarding current challenges in the organisational dynamics of academic systems there's little evidence of successful strategies and practices for research project management (Derrick and Nickson, 2014) . This is especially the case when it comes to the additional need to adapt the production of scientific knowledge to collaborative and interdisciplinary teamwork (Wuchty et al., 2007) , connecting networked academic organisations and researchers (Wang and Hicks, 2015) , in a new context that Jasanoff (2003) defined as the "participatory turn of science". From the fields of social studies of science and science of team science, authors like Jeffrey (2003) or Bozeman and Boardman (2014) , describe how collaboration across teams and disciplines also requires progressive adaptation of a shared language and different types of tools. For these reasons, strategic planning seems to be one of the elements that could possibly contribute to better management practices in academia (Wilbon, 2012) , which is usually a complex and everchanging process (Eccles et al., 2009 ). On the other hand, when considering alternative modes of knowledge production in academia, as well as the paradigmatic transition of universities in the global context (Santos, 2012) , strategic thinking usually emerges in research groups oriented to achieve impact beyond the academic domain, like in the cases of action research (Fuster Morell, 2009) or mission-driven research (Holm et al., 2013) . This article provides an analysis of how far co-creation could have a role in the application of strategic planning in academic contexts, in this case through an action research group, and its impact at the levels of management and interrelationships.
Strategic planning in the field of project management. With its foundations in the principles of action research and organisational development (Argyris and Schön, 1997) , project management is generally considered as the practice of planning and executing the work of a team, based on specific control models and theories, to achieve specific goals and success criteria (Kerzner and Kerzner, 2017) . From a social science perspective, however, project management has also been studied and applied in understanding projects as social processes, focusing on human behavior and actions within groups and organisations (Blomquist et al., 2010) . Strategic planning, on the other hand, as applied in project management, can be defined as "deliberative, disciplined effort to produce fundamental decisions and actions that shape and guide what an organisation (or other entity) is, what it does, and why" (Bryson, 2011, pp. 4-5) . Strategic planning, in this sense, is one of the most widely used strategy tools in business, but is also used in public and non-profit organisations (Ferlie and Ongaro, 2015) .
Besides the fact that empirical evidence of a positive relationship between strategic planning and organisational performance remains inconclusive (Wolf and Floyd, 2017) , after Mintzberg's (1994) critique of the fallacies of rational and centralized strategic planning as a top-down process, from the field of organisational studies it has also been analysed as a key mechanism for team integration and coordination, and as a basis for both centralizing and decentralizing organisational decision making (Spee and Jarzabkowski, 2011) . In this regard, influenced by the mentioned social science perspectives, in recent years there has been a shift in the field of project management research on strategic planning (Wolf and Floyd, 2017) , pointing to its benefits from the perspective of participative and socialized process models (Andersen, 2004) . From this second perspective, strategic planning can be studied more as a "process" than a "product", and strategy development, therefore, as an evolutionary and integrative activity (Jarzabkowski and Spee, 2009) , within a strategy-as-practice paradigm (Whittington, 1996) . However, even considering how strategic planning has evolved towards these more integrated and process-oriented approaches, there has been little focus in management literature on addressing to what extent and, specifically, how it could be co-created using participatory methodologies.
State of the art on strategic planning applied to research. Again, with regard to the current challenges of academic systems and research activity from an organisational perspective, although there is scarce academic literature about strategic planning for research organisations, studies in this area show how it has gained some popularity in the general operation of universities (Srinivasa et al., 2015; Dooris et al., 2004) , and also with open and participative approaches (Amrollahi and Rowlands, 2017) . More specific studies about the application of strategic thinking in research examine its implementation in R&D processes in firms (Bemelmans, 1979) , in industry-academic collaboration (Burke et al., 1985) , in research teams in the health sector (Leischow et al., 2008) , in global initiatives of medical research (Berkley et al., 2010) , in strategic collaboration within scientific centers (Boardman and Gray, 2010) , or for the administrative management of research (Drummond, 2003) .
In this respect, focusing on scholarly activity and academic organisations, relevant case studies on achieving collaborative and participative consensus for strategically planned research agendas address how to combine online tools and offline sessions during the process (Wilbon, 2012) , or how to engage iteratively different academic communities of practice around research strategic planning (Best et al., 2015) . Sá and Tamtik (2012) , on the other hand, highlight the diversity of the approaches and perceptions of academics about the research mission, usually constrained by broader social and organisational structures of universities, and by the complex nature of the research enterprise itself. In all cases, however, there is still scarce literature on how to collaboratively develop strategic plans in academic research organisations, and its effect on group dynamics.
The co-creation approach: participatory design and agile project management. Co-creation (or co-production), which refers to processes of collective creativity, is a very broad term, with its applications ranging from the added value of customer participation in the definition of a product or service (Ranjan and Read, 2016) , to public participation, collaborative governance or community involvement in civic-oriented projects (Voorberg et al., 2015) . Within this broad concept, participatory design (or codesign) refers to a specific instance of co-creation that occurs when designers and people not trained in design work together in a design development process, with participants as "domain experts" of their own needs and experience (Visser et al., 2005) . Some key principles of co-design, in this sense, connect with the perspective of iterative and participative strategic planning, as defined above, especially when it comes to the involvement of diverse stakeholders (Flood and Jackson, 1991) . This points to the opportunity for adopting visualization techniques derived from co-design (Sanders and Stappers, 2008) in order to integrate different perspectives, mutual understanding, inspiration and engagement between participants in the research strategic thinking process (Eppler and Platts, 2009 ), thereby enhancing visual and textual representations of contexts and strategies (Giraudeau, 2008) .
On the other hand, some approaches analyse strategic planning from the perspective of how it can be improved by adapting agile project management (APM) (Cervone, 2014; Rand and Eckfeldt, 2004) . APM, which can also be considered as a co-creation practice (Spinuzzi, 2015) , consists of a set of methods and principles originally conceived for flexible and participative software development, but currently adopted in many other different domains (Ciric et al., 2018) . This wider adoption of APM is due to its attributes of adaptive teamwork, transparency, continuous improvement and small and frequent releases for early delivery (Cao et al., 2009 ). APM, more so than other project management frameworks, emphasizes teamwork by focusing on the social aspects of project development, channelling co-creation between participants in self-organized, cross-functional teams (Hoda et al., 2013) , with collective ownership and collective responsibility as key attributes (Robinson and Sharp, 2003) . Among the different practices within APM, some typical ones are the regularity of short feedback meetings ("standups") and the use of kanban boards for visualizing the workflow and team tasks from conception to completion (Polk, 2011) .
Research questions. The arguments exposed above justify the interest in an analysis connecting such diverse bodies of literature, in order to fill the gap and contribute to the questions about how strategic planning could be based on co-creation methodologies. And also, from a meta-research perspective (Ioannidis et al., 2015) , how such an approach could be applied to research processes. More concretely, to what extent participatory design could be used for articulating the research planning phase, and afterwards integrated with the APM for the research development phase. This leads to the following two research questions, which form the basis of this study:
1. How can co-creation methods be used to lead the strategic planning process of a research group? 2. What would be the impact of co-created strategic planning on the agile project management of research?
Answering these two questions requires, in the first case, to describe in some detail how participatory design can be combined with strategic planning principles, explaining the integration of both approaches. In relation to the second question, a quantitative approach is needed considering the general lack of empirical evidence, especially in the fields of social studies of science and team science, on how strategic planning can impact research management. In this regard, our analysis of the cocreation approach to research strategic planning is applied to the participants, sequence and methods used in the entire process.
Methodology
In order to address the two research questions, a distinctive methodological design has been applied to each one of them. Articulated around a specific case study on the Dimmons research group, this methodological approach is twofold. The first part is based on participatory design, utilised to conceptualize and prototype the Dimmons strategic planning according to cocreation principles. The second part analyses the impact of cocreated strategic planning on the group's day-to-day APM, through content analysis of the online tools used for coordinating teamwork. On this basis, the results allow us to discuss which insights of the study could be generalized to current challenges in research project management.
Background of the Dimmons case study. Created in 2016, Dimmons (http://dimmons.net/) is one of the eleven research groups of the Internet Interdisciplinary Institute (IN3), the research center of the Universitat Oberta de Catalunya (UOC) based in Barcelona. Following the development of strategic planning of the IN3 1 , which took place after the main strategic planning exercise of the UOC 2 in 2016, the Dimmons group developed its own strategic planning with the aim of establishing its strategic objectives for the period 2018 to 2023. On the one hand, the selection of the Dimmons research group as a case study is due to how it is immersed in a strategic planning context that crosses several levels of the academic institution to which it belongs, reflecting an increasingly recurring but still little studied trend. On the other hand, Dimmons also represents a paradigmatic example due to its diversity, since it is composed of members with a consolidated scientific career, but also of PhD students, external collaborators and management-oriented profiles. Since the beginning of its activity, in that sense, Dimmons operates in a framework of competitive evolution between universities and research centers, and at the same time in new collaboration dynamics to achieve not only academic impact but also social impact, as we will see. In that sense, therefore, the case study reflects a way of addressing a series of current challenges and complexities that research groups experience between longterm strategic vision and day-to-day project management.
The Dimmons research group is focused on transdisciplinarity and action research for the study of socioeconomic innovation and the collaborative economy, from the perspectives of economic and public policy analysis. The group's composition since its beginning has evolved into a networked structure (Spinuzzi, 2015) which consists of different "layers" of participation (all of them involved with its strategic planning, as we will see in the results section). The action-oriented character of the research group, and its specialization in collaboration dynamics, makes it a case study particularly adapted to develop a novel approach, concretely in terms of opening up its strategic planning process by applying co-creation methods. This was seen early on as an opportunity to engage with its core team members and network of close collaborators, as well as with other representative stakeholders from the Dimmons community and ecosystem. In sum, the coincidence that the research group had to develop its own strategic planning, has an experimental and action-oriented approach, which added to its expertise on collaborative dynamics, made the Dimmons group a good case for the study. Regarding the first research question on how co-creation methods could be adapted for strategic planning, Dimmons was a good choice due to the group's regular adoption of participatory design techniques. On the other hand, Dimmons' novel adoption of APM (Senabre Hidalgo, 2018a) also favours addressing the second question, regarding the impact of the co-created strategic planning on the group's day-to-day management.
As a general result of the co-creation of the strategic plan, in which more than 40 people participated, there were a total of 38 actions defined in accordance with 6 strategic goals for the period 2018-2023, each one with an average of three key performance indicators (KPI) associated (97 in total). Its final version was published online on the Dimmons research group webpage. 3 After one year of implementation, by the end of 2018, 24 of the 97 KPIs were accomplished satisfactorily. This result represents an accomplishment of 24%, and considering that a 5-year period is envisaged for full implementation of the plan, suggests satisfactory performance in terms of achieving the co-defined goals during the first year.
Participatory design for how to apply co-creation in strategic planning. Regarding the first research question ("How can cocreation methods to be used in leading strategic planning process of a research group?") the methodological approach was qualitative, based on participatory design. Departing from the key consideration that participatory design is indeed a methodology of action research (Spinuzzi, 2005) , and benefiting from cocreation derived from design thinking methodologies (Kimbell, 2012) , which have proven to improve participant engagement in research (Senabre Hidalgo et al., 2018) , we established different visual and discussion techniques at each stage of the process for the effective participation in a transdisciplinary context. The participatory design was developed and data collected from the fall of 2016 through 2018. The methodology applied is consistent with the participatory design notions of user-centered co-creation, in detailed stages and techniques such as those described by Naranjo-Bock (2012) for (1) self-reflection of research methods (focusing on research goals and questions, who the participants are and what tools they can use, the stage of the project, etc.); (2) running co-design activities onsite, with techniques and "placements" like context mapping, storyboards, inspiration cards, diagrams or paper prototyping; (3) pilot testing and results, where the data obtained is generally visual and tangible, accompanied by the important debrief of the results of each participatory design session or process.
Following that approach, and adopting the framework of Spinuzzi (2005) , through different qualitative techniques the cocreation process was structured around the three key phases of:
(1) Initial exploration of work, where participants meet each other and commonalities are identified, as well as for preliminary discussions;
(2) Discovery processes, when design facilitators employ various techniques to understand and prioritize work organisation, clarifying the participant's goals and values; and (3) Prototyping, a final stage for iteratively shaping outputs and assessing results. The data came from a range of sources, including offline co-creation sessions and team meetings, meetings and interviews with some researchers and collaborators, as well as documentation resulting from the different phases and sessions of the strategic planning. Outputs of each participatory design stage were recorded in detail as they took place, through documents shared online.
Content analysis for the impact of a co-created strategic planning on APM of research. Regarding the second question ("What would be the impact of co-created strategic planning on the agile project management of research?"), the approach was based on quantitative data collection and text analysis, in order to address how far the co-creation methodologies had an impact on the group's project management, focusing on the researchers' discussions and behavior through digital channels. The analysis was based on extensive content analysis of two of the main online coordination tools for the AMP of the group: a chat group for daily communication and an online kanban board platform for task management.
Telegram chat content analysis. The "Dimmons al dia" Telegram chat group was adopted from February 2016 until the end of 2018 as a first approach to daily standup meetings, inspired by the Scrum method derived from APM for software development (Cervone, 2011) . Scrum, which is one of the most adopted agile frameworks for managing knowledge work, facilitates the coordinated activity of participants who break their work into small tasks that can be completed within fixed duration cycles or "sprints", tracking progress and re-planning in regular meetings in order to develop projects incrementally (Senabre Hidalgo, 2019) . Via Telegram, on a daily basis from Monday to Friday each Dimmons team member (a total of 15 users, through different periods over time), via a short message during the morning period, informed others about the planned tasks for the day (Fig. 1) , among other coordination discussions that took place regularly on that chat tool between team members.
A combination of computer-assisted massive text analysis and comparative visualizations 4 for these chat discussions on the Dimmons Telegram group was used, after dumping and extracting to plain text the full history of the "Dimmons al dia" chat group since its creation (a text corpus mainly in Catalan, which is the normal language of team members). The data gathered consisted of the complete history of messages from 2 September 2016 to 27 December 2018 (28 months of activity). This represented a corpus of 6520 messages, with a size of 794,464 characters in 6941 lines of text.
Afterwards, in order to compare the different flows of communication in relation to the co-designed strategic plan of the research group, it was decided that the date on which the first strategic planning team workshop took place (20 December 2017) would be used as the key date for dividing the chat history in two plain text documents: "Xat Telegram Dimmons al dia 2017" (prestrategic plan period, until 20 December 2017, with 78,644 total words) and "Xat Telegram Dimmons al dia 2018" (post-strategic plan period, after 20 December 2017, with 83,200 total words).
As a first step in the analysis, prior to coding, the plain text obtained from each document was processed as a tabular view of terms frequently used in the entire corpus. That is, a list of the most used terms for the period 2017 and a list of the most used terms for the period 2018. This facilitated an initial overview of recurrent terms, which could then be filtered and coded, identifying multiple stop words to exclude (non-relevant meaning, numbers, ambiguous terms, etc.) and on the other hand selecting specific words related to categories to include in the analysis. The coding of data obtained in this way consisted of the clustering of words relevant to the following two categories: Kanban board content analysis. In January 2017 (when the strategic planning was co-designed) the Dimmons team adopted an open source project management software (https://kanboard.org/) for additional APM practice, such as the use of an online kanban board for visualizing the flow of tasks accomplished by core team members (Fig. 2 ). For this, in connection with the six strategic goals defined in the co-design phase, each planned task could be properly tagged (selecting "academic impact", "open tools", etc.) according to the researchers criteria. In addition, tasks could be classified by selecting from a dropdown menu the corresponding project or category (specific projects, management tasks, dissemination, publications, events or initiatives related to networking, etc.). An analysis of this workflow-related data on the Dimmons online kanban board during the mentioned period (with different levels of participation among the nine core team members, depending ARTICLE PALGRAVE COMMUNICATIONS | https://doi.org/10.1057/s41599-019-0364-0 on their familiarity with digital tools and perception of utility) allows for an understanding of the evolution of planned and achieved tasks in relation to the Dimmons strategic plan, as well as among team members.
Data obtained from the Kanboard log comprised details about a total of 166 user-defined tasks, in relation to tags selected (for the six strategic goals), category of project selected (among the 11 existing projects and initiatives during 2018), user activity, level of accomplishment, due dates and task description, among others. In this case, the coding related to the strategic goals was self-generated by each user at the moment of naming and defining the task, by selecting the most appropriate tag in relation to the strategic goals.
Results
This results section is divided into two parts, which address the research questions with the methodologies described above. First, we outline how the co-design process of the Dimmons research group planning unfolded, describing the methods used, as well as its internal and management implications, based on the participatory design process itself. Secondly, we summarise the main results of the impact of the process on the group's project management and regular communication in relation to its experimental co-creation approach, derived from the content analysis of the main coordination channels used during the regular activity of Dimmons. How can co-creation techniques and principles be used in leading the strategic planning process of a research group? Insights from the participatory design of the Dimmons strategic planning. In relation to the first research question, about how can the strategic planning process of a research group can adopt co-creation methods, the participatory design practices and principles adopted resulted in an iterative, dialogic and eminently visual approach to strategic planning. Questions related to participants ("who"), sequence ("when") and methods ("how") were of critical importance since the beginning of the process (Table 1) .
"Who": Participation as ecosystem. In contrast to the traditional strategic planning process, developed by the group's core team only (i.e., those with strong ties to it), Dimmons adopted a broader perspective in which the basic principle for co-creation that emerged was the concept of "participation as ecosystem" (Fuster Morell, 2010a) . That is, the Dimmons research group could be considered a research ecosystem with diverse forms and degrees of involvement, following the structure of a "power law dynamic" (or "1/9/90") in online collaborative production (Fuster Morell, 2010b) . This reflects the composition of the participation that took place when articulating the strategic planning process, according to the three layers of the Dimmons research ecosystem:
1. Core Team: Director, postdocs and PhDs with grants, and research assistants (9 people). 2. Dimmons "Community": University professors, former visitors, external researchers, experts and practitioners on Dimmons areas (12 people). 3. Dimmons "Ecosystem": Representatives of a network of institutions with further collaborative relations, target impact or audience (10 participants from a total of 32 private and public organisations).
In relation to this, a first observation regarding how to apply cocreation in strategic planning has to do with the suitability of adopting a broad, open and participative approach, as well as decentralised approaches for higher engagement and performance in dynamic environments (Andersen, 2004) . For this reason, who to involve in the process became a critical aspect, considering that ecosystemic participation is also meant to engage the research group community and stakeholders in the process (not only highly involved team members). In this case, the open invitation to all members of each layer of the ecosystem, as defined above, resulted in the "power law" distribution, of which only a small representation were engaged in the process but with a high level of involvement through the different co-creation sessions. Defined as a modular sequence, with the possibility of joining the process at different times, also allowed for a wider participation than if following a rigid and traditional strategic planning approach.
"When": Iterative sequences of convergence and divergence. The iterative unfolding of the co-creation process was another main characteristic. That is, rather than a predefined sequence of steps, the guiding principles were based on the participatory design notions of "convergence" and "divergence" (Sanders et al., 2010) . This allowed for several divergence instances (during which a considerable number of possibilities regarding goals, ideas, SWOT factors 5 , etc. were generated by participants), followed by intense convergence stages of synthesis (where the main options were presented, discussed and finally selected via different mechanisms).
Departing from that key consideration in co-creation, and its adaptation of a sequence guided by participatory design methods (Spinuzzi, 2005; Sanders and Stappers, 2008) , the overall approach of the participatory design integrated key notions in literature for effective strategic planning (Wilson, 1994) . In this respect, the organic and iterative development of the process as a co-creation sequence was consistent with the four stages of a strategic plan, as defined by Eppler and Platts (2009) : analysis, development, planning and implementation (Fig. 3) .
As reflected above, a key consideration derived from the case study in relation to its temporal sequence is that it was possible to establish a clear coherence between the literature of co-creation and participatory design (Spinuzzi, 2005; Sanders et al., 2010; Spinuzzi, 2015) and of visualization techniques for strategic planning (Eppler and Platts, 2009; Eppler et al., 2006) . "How": Integrating°co-creation methods in strategic planning. The co-creation process unfolded by connecting the different participatory design stages to specific phases of strategic planning, via a combination of five sessions in total and the adoption of nine co-creation methods (in offline but also online formats), and with the regular participation of diverse participants from the Dimmons research ecosystem (Table 2) . In this way, the first co-creation workshop (Fig. 4) focused on mapping personal attitudes and strengths, experience in methods and research approaches, which contributed to visualizing methodological affinities within the group.
Following the mentioned co-creation principles of "convergence" and "divergence" (Sanders et al., 2010) , the second cocreation workshop departed from the first survey results to engage in a broader discussion about the mission and guiding principles of the group, which were discussed and re-edited offline during the debate. That second session also adopted a card-sorting technique for clustering the survey results of the SWOT. During the second co-creation workshop, a first version of the map of the Dimmons ecosystem was also drafted and discussed. An important part of this participative analysis stage of the planning was the collective identification of the "ecosystem" or external environment in which the group operates. For this, a key activity was the collective mapping of the different institutions and agents with which Dimmons collaborates or has a relevant relationship, bringing the concept of ecosystemic research closer to the perspective of the Quadruple Helix for innovation systems (Carayannis and Campbell, 2012) . In contributing to the generation of an internal environment of transparency and openness, it is important to consider that all the dynamics took place in a context of action research where the majority of participants were familiar beforehand with similar methodologies and processes to integrate diversity and explicit points of view. Also noteworthy is the general absence of conflict situations during the whole process, and that initial discussions about methodologies and specific theoretical perspectives were activated early on. This was probably due to the fact that it was based on a small core of participants who were already cohesive around the Dimmons team, joined by other actors with diverse theoretical backgrounds and experience, and for that reason each session was oriented towards the search for synergies and learnings, making explicit the knowledge, expectations and opinions of the majority of the group. However, it should also be pointed out that sometimes during the discussion, the opinion of those with a consolidated academic profile tended to weigh more and took more preeminence, in contrast to predoctoral researchers or participants with a profile not linked to academic research.
As another important element of the group's strategic thinking in this case, the final stages of the process not only had as benchmark reference the IN3 research center's strategic goals, but also the potential connection with the Sustainable Development Goals (SDG) and Responsible Research and Innovation (RRI) principles. The SDGs are a collection of 17 global goals set by the United Nations for addressing urgent issues like poverty, education, gender equality, energy, environment or social justice, among others (Griggs et al., 2013) . RRI is a multidisciplinary approach promoting the involvement of stakeholders and civil society in scientific activities for developing more inclusive innovation processes (Owen et al., 2012) . This element of strategic planning around external indicators represented for all participants a first approach to new principles and a series of values, leveraging perspectives and discussions around the key aspect of social impact of research beyond the academic context.
As a final result, among the different key elements that are usually integrated into a strategic plan (Eppler and Platts, 2009) , the definition of six strategic goals were incorporated into the first draft of the document (considered as a "prototype") of six strategic goals: (1) Academic impact ("generate a high-quality research corpus of theoretical framework on socio-economic innovation"); (2) Open tools ("contribute to processes in action for the resolution of social challenges by developing researchbased resources"); (3) Ecosystem building ("consolidate a 'glocal' network of partner organisations for quadruple helix collaboration to favour social impact and resilience"); (4) Empowered team ("consolidate the team with complementary backgrounds, healthy environment and gender-balanced talent"); (5) Catalytic sustainability ("obtain funding for action research from competitive calls with high impact and visibility"); and (6) University shift ("engage with open access, "commonification" processes, transdisciplinarity, agile principles and other changing paradigms in the academic culture").
What would be the influence of co-created strategic planning on the agile project management of research? Insights from the analysis of impact in Dimmons coordination. Once the strategic plan was finished and shared online as a definitive version, it was incorporated into the day-to-day activities of the research group, both explicitly (by incorporating the strategic goals as categories in the group's agile kanban board for task management) and implicitly (by guiding topics of conversation, and being in the background when regularly communicating online and offline). In order to analyse it and answer the second research question of this study, on what would be the influence of a co-created strategic planning on the APM of research, a series of content analysis on the main coordination digital channels provides different Dimmons Telegram chat content analysis. The evolution of user's daily participation on the Telegram chat during 2017 and 2018 suggests that once the strategic planning was co-designed and adopted (at the end of 2017), the communication dynamics evolved from being relatively asymmetric (with just a few very active users) to a much more balanced distribution where all members contributed, following the "standup" meetings and derived conversations (Fig. 5 ). More specifically, from a medium used by nine participants over a timeframe of approximately two years, the co-design and implementation of the Dimmons strategic plan between December 2017 and January 2018 seems to set a landmark between a relatively unequal distribution of messages among team members (where only a few of them contributed, at very different levels) to a regular pace and volume of interventions by the majority of participants. This probably derived from applying the strategic planning as a co-creation sequence, thereby as an integrative and socialization process. In this sense, it should be noted that among the observations about the daily communication of the group through the Telegram channel, most messages and discussions focused on the planning and execution of tasks, both academic (writing articles, organisation of workshops, data collection, etc.) as administrative (agenda management, budgeting, event logistics, etc.). In contrast, during the day-to-day of the group and outside of the co-creation process itself, theoretical or conceptual discussions normally took place in other spaces and moments, normally during the development of face-to-face meetings between two or more members of the group (before and after the strategic planning process).
On the other hand, if we look at data from the content analysis of the daily update "standup" messages in 2017 (again, prior to the strategic plan) compared to the corpus of terms used in 2018 (once the strategic planning was in place) patterns also demonstrate a coincidence with a significative increase of terms related to the different strategic goals, and therefore a probable influence of the strategic planning on the daily communication of the group (Fig. 6) .
This reflects a relative imbalance in how the different goals were addressed during both periods. While, according to these results, the attention to the group's ecosystem and to academic impact where at the center of activity, there was much less activity, in terms of percentage, related to others such as the generation of open tools or team care. This imbalance simply demonstrates that after year one, of the five goals covered by the strategic plan, the group gave priority to tasks and processes related to its ecosystem (specific partners, collaborators or events), as well as pertaining to academic impact (publications, data, surveys, specific projects under development). What seems significant from this data, apart from how it can serve as a parallel indicator to the group's agreed KPIs, is the increment and diversity of terms related to the strategic plan in the regular conversations and update messages on the Telegram chat for the 2018 period (and to what extent they were more relevant than in the previous year, before the co-design of the strategic plan took place).
In relation to the adoption of APM methods (in this case, establishing additional regular weekly meetings and the use of a digital kanban board, beyond the daily updates via Telegram), the increment there between 2017 and 2018 in vocabulary related to coordination tasks, timing and other key terms is also significative. Specially the preeminence of messages containing words like "today", "pending", "version", "tasks" or "meeting", which doubled in general compared to 2017.
Again, patterns show a wider use of vocabulary in coordination-related communications, with reference to tasks informed on a daily basis, once the co-creation process around the strategic planning of the research group took place. This suggests not only that team communication incorporated more perspectives related to the Dimmons strategic goals, as observed above, but also more references to general coordination and therefore the operative awareness of the group.
Finally, if we focus on 2018 (the period of the co-designed strategic plan), another relevant analysis of the content data gathered via the daily updates and conversations on the Telegram group chat, is the extent to which it reflects a very similar proportion of conversations about specific areas of the strategic goals (Fig. 7) for the tasks defined on the kanban board. In both cases, the majority of references during 2018, coincidentally, focus on academic impact and ecosystem building, followed by a corpus of team-related and university shift terms.
Dimmons kanban board content analysis. "As mentioned above, the results of the tags used most on the kanban board related to the strategic goals, when informing the regular tasks of team This suggests that both patterns coincide as an indicator of the most influencing priorities for the team derived from the strategic plan, but more importantly points to a coherence on a shared vision as an action research group derived from the co-design process. Also, this result when comparing content on the coordination channels, suggests a consistent integration of the strategic goals with the APM methods, ensuring an interconnection between the strategic plan goals and the daily activities.
Another result from the task-related data gathered via the kanban board is to what extent there's a good balance of members contributions to the projects and initiatives connected to the strategic goals. Instead of a specialization pattern or "monolithic" distribution of projects to researchers, despite the different levels of participation informing planned tasks between users, results show a relevant quality of teamwork in terms of shared projects and cross-functionality.
In addition, the extent to which specific projects not only comprehended tasks related to different researchers but also to the various strategic goals, suggests a coherent and transversal categorization when researchers classified their regular activity in relation to the strategic plan. Data obtained from activity on the kanban board, when compared with activity on the Telegram chat informing about planned tasks for each day, also shows a clear correlation between the content generated in both channels and terms related to the different strategic goals. As already indicated, however, not all the core team members used the kanban board with the same level of regularity (as opposed to the Telegram daily updates, where participation followed the same volume and pace for all team members), with the main reason probably related to the difference in the levels of familiarity with digital tools for management.
Discussion
With this study a prototype and analysis of a co-creation methodology for the strategic planning process of an action research group was developed. Regarding participation, guided by a 'strategy-as-practice' approach in project management and the concept of ecosystemic research, the case study integrated the diversity of perspectives and voices of more than 20 participants in total. This way of proceeding generated a key mechanism for team integration and coordination within the group, and also with its external layers of collaborators and stakeholders, which were also represented through the process. As data indicate, this required a combined approach of co-creation methods and iterations, which followed principles of participatory design and online participation. As a consequence, besides a fully defined document for the strategic roadmap of the group activity, the different actions co-defined by the core team and its ecosystem of collaborators achieved a satisfactory level of accomplishment after the first year of implementation.
In relation to the first research question, on how co-creation methods can lead the strategic planning of a research group, our study points to the possibility of developing strategic planning processes with such methods. In this respect, our contribution reflects the key methodological aspect of integrating participatory design techniques for structuring the process. This aligns with theories connecting principles of action research in social sciences, and especially co-design in the context of organisational learning, in terms of tacit and explicit knowledge transfer processes, as well as constructivist approaches to addressing complexity and uncertainty in teamwork (Argyris and Schön, 1989 ). The analysed case study of Dimmons, in this sense, seems coherent with a wider consideration of design thinking as a practical approach for enabling transdisciplinary collaboration and as a process for "shaping processes" (Lindberg et al., 2010) . In our opinion, as addressed in this case, this connects to the need to adapt strategic planning to co-creation practices as a decentralized, integrative and iterative dialogue (Wolf and Floyd, 2017) . Our analysis also suggests the opportunity for the utilization of academic strategic planning as a means of integrating the values of the social impact of research, such as those derived ones from SGD and RRI, which can be adopted as a landmark when addressing academic and scientific activity from a collaborative and ecosystemic perspective. Observations and outputs from this process reflect that it allowed for deeper insight into discussions and comparisons about research methods, in many cases for the first time among team members. By "voting" for preferences and visualizing expertise in such explicit ways, and selecting a wide range of possible methods, the iteration and parallel discussion allowed for the identification (later on the strategic planning process) of several areas of improvement and implications for the group composition in the mid and long term. All the data generated and shared as open documentation during this first initial exploration stage of the strategic planning, concerning the group's composition, allowed on the one hand, the identification and mapping of opinions, basic assumptions and implicit understandings around research that needed to be surfaced, and on the other one the initiation of the co-creation of the strategic planning with the needed openness and implication of all participants.
Regarding the applicability of the model to managing research projects in other scientific research contexts, the type of participatory co-design described and the degree of involvement of the different layers of stakeholders probably require departing from reduced, cohesive teams and familiarity with principles of action research or community-based research, frequent in the social sciences. In this sense, it is important to highlight that, as detailed in the first part of the study, the concept of impact of research was regularly taken into account beyond the academic context, as a requisite to integrating in the strategic planning other perspectives that do not come from the scholarly context. As another relevant element derived from the results of the study, when prototyping the co-design process in connection with previous research on visual strategic planning (Eppler et al., 2006; Eppler and Platts, 2009) , it should be noted that the iterative sequences of convergence and divergence of each phase allowed the described levels of participation and integration of perspectives. Again, considering it a strategic thinking process that is likely to be generalizable in research contexts in which, beyond academic and administrative tasks, there are conditions for the consideration of different types of research impact for initiatives in the medium and long term.
Regarding the second research question, the results pertaining to the impact of the co-created strategic planning on the group's APM coordination and communication routines (and specifically data about terms related to the strategic plan) suggest that it contributed significantly to a shared vision and helped to deal with the inherent complexity of research activity (Fuster Morell, 2012) . In this sense, with respect to the positive influence of a cocreated strategic planning on the APM of research, our method provided results complementing previous studies (Rand and Eckfeldt, 2004 ). Specifically, we described how the integration of strategic goals with the agile management of daily tasks can serve as a parallel indicator to KPI used in strategic planning, and how such integration can provide immediate user-generated information for assessing the implementation of the plan (as compared to the usual retrospective checking of KPI over longer periods of time). Taking into account the need to connect strategic plans with managerial practices during the implementation phase (Poister, 2010) , this combination of co-design techniques and AMP practices for the strategic planning of the Dimmons research group reflected the importance of design features and social mechanisms for successful strategic planning (Barzelay and Jacobsen, 2009) . The data compared between the period prior to the strategic plan and its co-creation process suggest, on the one hand, an increase in the group's cohesion through its daily communication and coordination channels, and on the other, an alignment in terms of discourse and follow-up of the objectives set. Again, in relation to being able to extrapolate the results of this process to other contexts, it is probably key to start with some previous experience with basic principles and practices of project management, and especially those based on AMP. However, as we reflect in the first part of the study, on the state of the art in social studies of science and team science with respect to the management of research projects, as well as the progressive need for mechanisms of efficiency and collaboration in academia, it is likely that this type of approach could be useful and produce similar results in other types of scientific and research initiatives.
Despite the above, the results also show a relevant imbalance between the accomplishment of some of the strategic goals after the first year of implementation of the strategic planning, with a ARTICLE PALGRAVE COMMUNICATIONS | https://doi.org/10.1057/s41599-019-0364-0 significant dedication of efforts to "ecosystemic activity". This suggests that, from an action research perspective, after the participative design process there was a greater priority given to the perceived need for addressing tasks related to community events, meetings with stakeholders, institutional agreements or online dissemination. In contrast, according to the data derived from the combination of KPI compared with the volume of specific tasks defined in the APM coordination channels, critical aspects of research management related to team building or open tools did not receive as much attention and effort in comparison. In our view, besides the experimental character of the case study (and the novelty of its research group focus), this result also relates to the current context of pressure and complexity within "accelerated" academic organisations (Vostal, 2016) , which represents a challenge in front of competition for excellence (Sørensen et al., 2016) and the "projectification" of university research (Fowler et al., 2015) . In this sense, in relation to the day-to-day activity of the group connecting strategic planning with co-creation principles of APM in research, it was observed that the experience also increased the need for the project management role or main facilitator of the entire cocreation process. In this regard, it was usually complicated to separate that function, as the guide of the participatory design of the strategic plan, from the wider role of APM coordinator.
This study's limitations and potential mainly have to do with two areas. On the one hand, the content analysis of the kanban board covered an early stage of its adoption, but in comparison to the Telegram chat activity not all participants used the system with the same level of intensity and engagement. As explained in the results section, however, the relative coincidence with percentages of strategic-related terms between both channels suggests it worked as a relevant source of data for assessing the implementation of the strategic plan. In relation to the co-creation process, this limitation (related to an unequal adoption of APM coordination by the majority of the group), represented a challenge for some participants, and probably affected its impact during the implementation stage of some of the strategic goals. As mentioned, the degree of familiarity with digital tools for project coordination, as well as with internal discussion processes and personal positioning in research projects, seems a key factor that also requires future analysis in other academic contexts, to determine to what extent similar processes of co-creation and strategic thinking can be applied in the field of social sciences and in other disciplines. On the other hand, following this type of exploratory analysis, the need to observe and compare data generated by other research groups that apply similar (or different) methods for project management and strategic planning creates in our opinion a potential for future research, and would allow for further understanding of such an important area of meta-research. In this line, another analysis based on the case study of the Dimmons research group for a different period in the near future, in order to compare the evolution of KPI in parallel to communication and coordination related to tasks until 2023, would be needed to confirm some of our initial results.
Through this study we have described how strategic planning could be applied to research in order to confront current challenges in academic collaboration, and how to do so through the opportunities offered by co-creation methodologies applied to project management. Our analysis has identified potential benefits and challenges in this respect, suggesting further development of this field in the social sciences and action research, and proposing it as a possible area of research and development in parallel to other documented and studied efforts to deal with innovative and agile management of scholarly work. Besides an analysis of its impact at the communication and relational levels, our study also offers a detailed description about how co-creation for strategic planning in research could be applied, which could be of practical interest for scientific institutions in relation to their project management practices.
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